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Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 
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NATIONAL  FOREWORD 

This  Indian  Standard  which  is  identical  with  ISO  1 5598  :  1 999  Tea  —  Determination  of  crude  fibre 
content'  issued  by  the  International  Organization  for  Standardization  (ISO)  was  adopted  by  the  Bureau 
of  Indian  Standards  on  the  recommendation  of  the  Stimulant  Foods  Sectional  Committee  and  approval 
of  the  Food  and  Agriculture  Division  Council. 


The  text  of  ISO  Standard  has  been  approved  as  suitable  for  publication  as  an  Indian  Standard  without 
deviations.  Certain  conventions  are,  however,  not  identical  to  those  used  in  Indian  Standards.  Attention 
is  particularly  drawn  to  the  following: 


b) 


Wherever  the  words  'International  Standard'  appear  referring  to  this  standard,  they  should  be 
read  as  'Indian  Standard'. 

Comma  (,)  has  been  used  as  a  decimal  marker  while  in  Indian  Standards,  the  current  practice 
is  to  use  a  point  (.)  as  the  decimal  marker. 


In  this  adopted  standard,  reference  appears  to  certain  International  Standards  for  which  Indian 
Standards  also  exist.  The  corresponding  Indian  Standards  which  are  to  be  substituted  in  their  respective 
places  are  listed  below  along  with  their  degree  of  equivalence  for  the  editions  indicated: 


International  Standard 

IS0 1 573  : 1 980  Tea—  Determination 
of  loss  in  mass  at  1 03-C 

ISO  3696  : 1 987  Water  for  analytical 
laboratory  use  —  Specification  and 
test  methods 


Corresponding  Indian  Standard 

IS  1 3853  : 1 994  Tea  —  Determination 
of  loss  in  mass  at  103-C 

IS  1070  :  1992  Reagent  grade  water 
(third  revision) 


Degree  of  Equivalence 
Identical 

Technically  Equivalent 


In  reporting  the  result  of  a  test  or  analysis  made  in  accordance  with  this  standard,  if  the  final  value, 
observed  or  calculated  is  to  be  rounded  off,  it  shall  be  done  in  accordance  with  IS  2  : 1 960  'Rules  for 
rounding  off  numerical  values  (revised)'. 
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Indian  Standard 

TEA  —  DETERMINATION  OF  CRUDE 
FIBRE  CONTENT 

1  Scope 

This  International  Standard  specifies  a  method  for  the  determination  of  crude  fibre  content  in  tea. 

2  Normative  references 

The  following  normative  documents  contain  provisions  which,  through  reference  in  this  text,  constitute  provisions  of 
this  International  Standard.  For  dated  references,  subsequent  amendments  to,  or  revisions  of,  any  of  these 
publications  do  not  apply.  However,  parties  to  agreements  based  on  this  International  Standard  are  encouraged  to 
investigate  the  possibility  of  applying  the  most  recent  editions  of  the  normative  documents  indicated  below.  For 
undated  references,  the  latest  edition  of  the  normative  document  referred  to  applies.  Members  of  ISO  and  lEG 
maintain  registers  of  currently  valid  International  Standards. 

ISO  1573:1980,  Tea  —  Determination  of  loss  in  mass  at  103  °C. 

ISO  3696,  Water  for  analytical  laboratory  use  —  Specification  and  test  methods. 

3  Term  and  definition 

For  the  purposes  of  this  International  Standard,  the  following  term  and  definition  apply. 

3.1 

crude  fibre  content 

the  whole  of  the  substances  which  are  insoluble  and  combustible  under  the  operating  conditions  specified  in  this 
International  Standard 

NOTE         It  is  expressed  as  a  mass  fraction,  in  percent,  of  the  product  on  a  dry  basis  [formerly  expressed  as  %  {m/m)]. 

4  Principle 

The  suitably  ground  sample  is  successively  treated  with  boiling  sulfuric  acid  solution  and  sodium  hydroxide  solution. 
The  residue  is  separated  by  filtration,  washed,  dried,  weighed  and  then  ashed.  The  loss  in  mass  resulting  from 
ashing  is  called  the  crude  fibre  content. 

5  Reagents 

Use  only  reagents  of  recognized  analytical  grade. 

5.1  Water,  complying  with  grade  3  of  ISO  3696. 

5.2  Sulfuric  acid  stock  solution,  c(y2H2S04)  =  2,040  ±  0,040  mol/l  (corresponding  to  100  g  of  sulfuric  acid  per 
litre  of  solution). 
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Add  275  ml  of  concentrated  sulfuric  acid  (p2o  =  1 ,84  g/ml)  to  water,  cool  and  dilute  to  5  I. 
CAUTION  —  Wear  gloves  and  face  protection. 

5.3  Sulfuric  acid  working  solution,  c(y2H2S04)  =  0,255  ±  0,005  mol/l  (corresponding  to  12,5  g  of  sulfuric  acid  per 
litre  of  solution). 

Dilute  125  ml  of  the  sulfuric  acid  stock  solution  (5.2)  to  1  I. 

5.4  Sodium  hydroxide  stock  solution,  c(NaOH)  =  2,504  ±  0,040  mol/l  (corresponding  to  lOOg  of  sodium 
hydroxide  per  litre  of  solution). 

Dissolve  500  g  of  sodium  hydroxide  in  water,  cool  and  dilute  to  5  I. 

CAUTION  —  Wear  gloves  and  face  protection. 

5.5  Sodium  hydroxide  working  solution,  c(NaOH)  =  0,313  ±  0,005  mol/l  (corresponding  to  12,5g  of  sodium 
hydroxide  per  litre  of  solution). 

Dilute  125  ml  of  the  sodium  hydroxide  stock  solution  (5.4)  to  1  I. 

5.6  Octan-1-ol,  as  antifoaming  agent. 

5.7  Hydrochloric  acid,  1  %  solution  (volume  fraction). 

Dilute  10  ml  of  concentrated  hydrochloric  acid  (p2o=  ^^^  g/i^il)  to  1  I. 
CAUTION  —  Wear  gloves  and  face  protection. 

5.8  Ethanol,  of  minimum  purity  95  %  (volume  fraction). 

5.9  Acetone. 

6  Apparatus 

Usual  laboratory  apparatus  and,  in  particular,  the  following. 

6.1  Laboratory  mill,  of  hammer  or  centrifugal  type,  fitted  with  a  1  mm  screen. 

6.2  Conical  flasks,  of  1  I  capacity,  with  plain  neck  (or  ground  glass  neck  if  reflux  condensers  are  to  be  used). 

6.3  Dispenser,  capable  of  dispensing  200  ml  of  hot  liquid. 

6.4  Heating  unit,  equipped  for  heating  a  bank  of  1  I  conical  flasks. 

6.5  Cold-finger  condensers,  to  fit  into  the  necks  of  1  I  conical  flasks  (or  reflux  condensers  if  apparatus  with 
ground  glass  joints  is  being  used). 

6.6  Buchner  flasks,  with  rubber  adaptors  and  fitted  with  Hartley  funnels  for  12,5  cm  diameter  filter  paper,  plus 
adaptor  funnels  for  70  ml  sintered-glass  crucibles. 

6.7  Sintered-glass  crucibles,  of  porosity  No.  1  or  P  160  (pore  size  100  |jm  to  160  |im),  of  40  mm  plate  diameter 
and  70  ml  capacity. 

6.8  Oven,  fan-assisted,  capable  of  maintaining  a  temperature  of  103  °C  ±  2  °C. 
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6.9  Muffle  furnace,  capable  of  maintaining  a  temperature  of  550  °C  ±  1 0  °C. 

6.10  Desiccator,  containing  an  efficient  desiccant. 

6.11  Filter  papers,  of  12,5  cm  diameter,  hardened,  ashless  grade,  with  a  porosity  of  20  |im  to  25  |im. 
NOTE         Whatman  No.  541 1)  have  been  found  to  be  suitable. 

7  Sampling 

it  is  important  that  the  laboratory  receive  a  sample  which  is  truly  representative  and  has  not  been  damaged  or 
changed  during  transport  and  storage. 

Sampling  is  not  part  of  the  method  specified  in  this  International  Standard.  A  recommended  sampling  method  is 
given  in  ISO  1839. 

8  Preparation  of  test  sample 

Using  the  mill  (6.1),  grind  the  sample  to  pass  through  the  1  mm  screen. 

9  Procedure 

NOTE  If  it  is  required  to  check  whether  the  repeatability  limit  (11.2)  is  met,  carry  out  two  single  determinations  in 
accordance  with  9.1  to  9.3  under  repeatability  conditions. 

9.1    Determination  of  dry  matter  content 

Calculate  the  dry  matter  content  (w)  from  the  moisture  content  (loss  in  mass  at  103  °C)  determined  on  a  portion  of 
the  test  sample  (clause  8)  in  accordance  with  ISO  1573. 

9-2  Test  portion 

Weigh,  to  the  nearest  0,001  g,  2  g  to  3  g  of  the  test  sample  (clause  8)  into  a  1  I  conical  flask  (6.2).  Record  the  mass 
(mo). 

9.3  Determination 

9.3.1  Using  the  dispenser  (6.3),  add  to  the  sample  200  ml  of  the  sulfuric  acid  working  solution  (5.3),  measured  at 
room  temperature  and  brought  to  boiling. 

CAUTION  —  Take  care  to  avoid  splashing  the  boiling  acid.  Wear  gloves  and  face  protection. 

9.3.2  Add  two  or  three  drops  of  the  antifoaming  agent  (5.6),  insert  the  condenser  (6.5)  into  the  neck  of  the  flask, 
and  heat  using  the  heating  unit  (6.4)  to  boiling  within  2  min.  Continue  boiling  gently  for  30  min,  rotating  the  flask 
occasionally  to  mix  the  contents  and  to  remove  particles  of  the  sample  adhering  to  the  sides. 

The  times  given  are  critical. 

9.3.3  Prepare  a  Buchner  flask  (6.6)  with  a  Hartley  funnel  with  a  wet  filter  paper  (6.1 1 ). 

9.3.4  At  the  end  of  the  boiling  period,  pour  the  acid  digest  into  a  shallow  layer  of  hot  water  contained  in  the  funnel 
under  gentle  suction. 

Filtration  should  be  completed  within  10  min.  If  it  is  not,  repeat  the  determination  using  a  smaller  mass  of  sample. 


1)    Whatman  No.  541  is  an  example  of  a  suitable  product  available  commercially.  This  information  is  given  for  the  convenience 
of  users  of  this  International  Standard  and  does  not  constitute  an  endorsement  by  ISO  of  this  product. 
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9.3.5  Rinse  out  the  flask  with  two  portions  of  approximately  50  ml  of  boiling  water,  and  pour  through  the  filter 
funnel. 

9.3.6  Using  the  dispenser  (6.3),  wash  the  insoluble  matter  from  the  filter  paper  into  the  original  1  I  conical  flask 
using  200  ml  of  the  working  sodium  hydroxide  solution  (5.5),  measured  at  room  temperature  and  brought  to  boiling. 

CAUTION  —  Take  care  to  avoid  splashing  the  boiling  alkali.  Wear  gloves  and  face  protection. 

9.3.7  Add  two  or  three  drops  of  the  antifoaming  agent  (5.6)  and  boil  for  30  min  using  the  same  procedure  as  with 
the  acid  treatment  (see  9.3.2). 

The  times  given  are  critical. 

9.3.8  Using  boiling  water,  transfer  all  the  insoluble  matter  into  the  sintered  glass  crucible  (6.7)  fitted  to  the  Buchner 
flask  by  means  of  an  adaptor,  applying  gentle  suction. 

9.3.9  Wash  the  residue  successively  with  approximately  50  ml  portions  of  boiling  water,  the  hydrochloric  acid 
solution  (5.6)  and  boiling  water  again.  Finally,  wash  the  residue  twice  with  the  ethanol  (5.7)  and  then  three  times 
with  the  acetone  (5.8). 

9.3.10  Heat  the  crucible  and  residue  in  the  oven  (6.8)  maintained  at  103  °C  for  2  h.  Allow  to  cool  in  the  desiccator 
(6.10)  and  weigh  to  the  nearest  0,001  g.  Return  the  crucible  to  the  oven  and  heat  again  for  1  h.  Cool  in  the 
desiccator  and  weigh.  Repeat  these  operations  until  the  difference  between  successive  weighings  does  not  exceed 
0,001  g. 

NOTE         It  is  an  acceptable  alternative,  and  it  may  be  more  convenient,  to  heat  the  crucible  and  residue  overnight. 

Record  the  mass  (mi). 

9.3.11  Place  the  crucible  and  residue  in  the  muffle  furnace  (6.9)  maintained  at  550  °C  for  at  least  1  h.  Allow  to  cool 
in  the  desiccator  (6.10)  and  weigh  to  the  nearest  0,001  g.  Record  the  mass  (m2). 

10  Calculation 

The  crude  fibre  content,  w,  expressed  as  mass  fraction,  in  percent,  of  the  sample  on  a  dry  basis,  is  given  by  the 
formula: 

m^-m2      .^^    100 
w  =  — ^xlOOx 

where 

mo  is  the  mass,  in  grams,  of  the  test  portion; 

mi  is  the  mass,  in  grams,  of  the  crucible  and  residue  after  drying  (9.3.1 0); 

m2  is  the  mass,  in  grams,  of  the  crucible  and  residue  after  heating  in  the  furnace  (9.3.1 1 ); 

WD  is  the  dry  matter  content,  expressed  as  a  mass  fraction,  in  percent,  of  the  test  sample  (9.1 ). 

11  Precision 

11,1    Interlaboratory  test 

Details  of  the  interlaboratory  test  to  determine  the  precision  of  the  method  are  summarized  in  annex  A.  The  values 
derived  from  this  interlaboratory  test  may  not  be  applicable  to  concentration  ranges  and  matrices  other  than  those 
given. 
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11.2  Repeatability 


The  absolute  difference  between  two  independent  single  test  results,  obtained  using  the  same  method  on  identical 
test  material  in  the  same  laboratory  by  the  same  operator  using  the  same  equipment  within  a  short  interval  of  time, 
will  in  not  more  than  5  %  of  cases  be  greater  than  the  repeatability  (r)  values  given  in  Table  A.1 . 

11.3  Reproducibility 

The  absolute  difference  between  two  single  test  results,  obtained  using  the  same  method  on  identical  test  material 
in  different  laboratories  with  different  operators  using  different  equipment,  will  in  not  more  than  5  %  of  cases  be 
greater  than  the  reproducibility  (R)  values  given  in  Table  A.1 . 

12  Test  report 

The  test  report  shall  specify: 

—  all  information  necessary  for  the  complete  identification  of  the  sample; 

—  the  sampling  method  used,  if  known; 

—  the  test  method  used,  with  reference  to  this  International  Standard; 

—  all  operating  details  not  specified  in  this  International  Standard,  or  regarded  as  optional,  together  with  details  of 
any  incidents  which  may  have  influenced  the  test  result(s); 

—  the  test  result(s)  obtained,  or,  if  the  repeatability  has  been  checked,  the  final  quoted  result  obtained. 
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Annex  A 

(informative) 

Results  of  interlaboratory  test 


An  interlaboratory  test,  carried  out  in  1994  under  tine  auspices  of  tine  International  Organization  for  Standardization, 
gave  the  statistical  results  (evaluated  in  accordance  with  ISO  5725  ^^ )  shown  in  Table  A.1 . 

Table  A.I  —  Repeatability  and  reproducibility  values 


Sample  identification 

1 

2 

Black  tea 
3 

4 

5 

Number  of  participating  laboratories 

11 

11 

11 

11 

11 

Number  of  accepted  test  results 

11 

11 

11 

11 

11 

Mean  crude  fibre  content,  %,  dry  matter 

28,63 

9,67 

18,95 

22,85 

9,35 

Repeatability  standard  deviation,  s^ 

0,433  8 

0,234  1 

0,272  8 

0,214  3 

0,153  7 

Repeatability  coefficient  of  variation,  % 

1,50 

2,42 

1,44 

0,94 

1,64 

Repeatability  limit,  r  (2,8  x  Sr) 

1,2146 

0,655  5 

0,763  8 

0,599  9 

0,430  5 

Reproducibility  standard  deviation,  sr 

1,1032 

0,674  6 

1 ,235  4 

1,1855 

0,540  1 

Reproducibility  coefficient  of  variation,  % 

3,85 

6,98 

6,52 

5,19 

5,77 

Reproducibility  limit,  R  (2,8  x  sr) 

3,089  0 

1 ,888  8 

3,459  1 

3,319  5 

1,5123 

2^  ISO  5725:1986  (now  withdrawn)  was  used  to  obtain  the  precision  data. 
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